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II&THE CLAIM? 

For the convenience of the Examiner, all pending claims of the present Application 
are shown below. 



1. (Currently Amended) An ophcal processmg device, comprising: : 
an optical signal separator operable to direct a portion of an uhmodulated 

optical signal for modulation; rnndninti™ ■ *„ j . 

an array of variable blazed gratings located on one or more semiconductor.substrates, 
the array of variable blazed gratings operable to receive the portion of unmodulated optical 
signal and to modulate that signal based at least in part on a control signal received from a 
e e ntrollor. Controller: and 

one or more optical amplifiers capable of at least partMy cnrnn^ nf, jfc - ^ 
some Of ftg losses associated wjf h processw ontiral signals in fcg ^ rft 
device. 

2. (Currently Amended) The optical processing device of Claim 1, wherein the 
optical signal separator ee^ises is selected from the grout, MM Mn ff , tft hs m i» P li Hri . 
fi ber optic tap, a demultiplexer, and a dmilntnr , * beam spfettw 

3. (Currently Amended) The optical processing device of Claim 1, wherein the 
optical signal comprises a multiple wavelength optical signal and wherein at least some of 
the wavelengths e e mprioeo comprise a different center wavelength. 

4. (Currently Amended) The optical processing device of Claim 1 , wherein the 
, array of variable blazed gratings comprises: 

one or more inner conductive layers; and 

a plurality of approximately adjacent at least partially reflective mirrors mirror otripa 
disposed outwardly from the one or more inner conductive layers, each mirror strip operable 
to receive at least some a-portion of the potion portion of the unmodulated optical signal, 
wherein each of the plurality of minors strips is operable to undergo a partial rotation. 
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5^ (Cun^tly Amended) The optical processing device, of Claim 4 herein 



microns. 



wherein the 



6. (Currently Amended) The optical processing device of Claim 4 
steps are operable to undergo a maximum rotation that is greater than 2 degrees. 

7. (^^Theopticalp^ssingdeviceofClato 
semiconductor substrates comprise silicon 

' ! • 

8. (CWlyAmendedj The optical processing device of Claim.l, wherein the 
controller is located on one of fee one or more semicv^ .w --^ 



9. (Original) The opticil processing device of Claim 1, wherein the controller 
comprises an array of wavelength detectors operable to receive at least another portion of the 
unmodulated optical signal, the array of wavelength detectors operable to convert the 
another portion of the unmodulated signal into an electronic format. 

10. (Original) The opticajl processing device of Claim 1, wherein the ^controller 
comprises an electronic processor cjoupled to the array of variable blazed gratings and 
operable to perform an electronic processing operation on at least another portion of the 
unmodulated optical signal. 

i • i 

11. (Currently Amended) An optical processing device. C nm P ri<rin f ; \ 

an optical signal separator opera ble to- d i r ect a p ortion of an ^modulated op ti^ 
signal for modulation-, . ! 

an array of variable Mazed gratings located on rm* or more semiconductor gj&gfrates, 
fee array of variable blazed gratings cmerable to receive the portion of the unmndi>l^ 
Optical signal and to modulate that yfa Ml based at lea s t in part on a control ki^ i t^M^a 
from a controller! fltiri . 

Tho optical proooaaing dovicc of Claim 1, furthor comprising a delay line operable to 
receive at least another portion of the unmodulated optical signal and to delay transmission 
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of that s^na, portion until ^ portion of the optical signal has been 
processed. 



12. (Cancelled) 

13. (Currently Amended) The optical processing device of QaMi Oafe^ 
whertmtheoneorffioreopticalamphfierscomprisedk^Raman [ 
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14. (Currently Amended) An optical processing device, comprising- : 
an array of variable blazed gratings located on one or more sermconductor substrates 
and operable to receive one or more optica! signals from an optical signal, separator, the 
a^ay of variable blazed gratings operable to perform an optical signal processing operation 
on at least one of the one or more optical ^gnak agaafeniad 

a controller coupled to the array of variable blazed gratings, the controller operable 
to generate at least one control signal capable of affecting the optical signal processing 
performed on the at least one optical signal; and sig^ 

ope or more optical amplifier? c ^M* of at le ast narti.Hv ^Wing for ,t | — 
some of the losses associated with nroce^ optica] fn thj f—-^ 

device. 

15. (Currently Amended) The optical processing device of Claim 14, wherein 
the optical signal separator eem&ses is" selected fam the group ^i^ s of a hetXTn 
splitter, a fiber pptio tap, a demultiplexer. a „H fl ^ w t^am Dplittor . 

.16. (Currently Amended) The optical processing device of Claim 14, wherein 
the optical signal comprises a multiple wavelength optical signal and wherein at least some 
of the wavelengths eemprioos comprise a different center wavelength. 

17. (Currently Amended) The optical processing device of Claim 14, wherein 
the array of variable blazed gratings comprises: 

one or more inner conductive layers; and 

a plurality of approximately adjacent at least partially reflective rmngrs mirror strips 
disposed outwardly from the one or more inner conductive layers, each mirror stripioperable 
to receive a portion of tho potion of the unmodulatod optical signal a portion of at least one ; 
of the one or more optical Big n glB , wherein each of the plurality of mirrors strips is -operable 
to undergo a partial rotation. 

18. (Original) The optical processing device of Claim 14, wherein the one or 
more semiconductor substrates comprise silicon. 
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/ • ■: 

19. (Qrigmal) The optical processing device of Claim 14, whe^ the optical 
agnalp^cessmgopera^^ 

group coasting of variable attenuation,, optical switching, and adbVdn* multiplying. 

20. (Currently Amended) The optical processing device of Claim U, wherein 
the controller comprises an array of wavelength detectors operable to recdve a^easH^ 

P0 Tt t0T 1 ^ f 1 " " « ^ - r - ofjfae -nr nrinnn n,.f i, H 

SgBals, the array of wavelength detectors operable to convert the asetfee* portion of the at 
feast one of the gag or more opticql «i m U W TiTnn dulQtod Difcuul into an electronic format 

21. (Currently Amended) The optical processing device of Claim 14, wherein 
the controller comprises an electronic processor coupled to the array of variable blazed 
gratings and operable to perform an electronic processing operation on nt te anothai 
p n rt im, of tho u un ui rfal^ d Q pL i i ul s ignal a portion oft least -tie of the on. m ^ pntiggj 
signals . • ; . 

22. (Currently Amended) An optical pm^ ^g device gim igjjigj ! 
an array of variable Mam! pntfinp i ]ocat ^ m ^ or more sem i con ^ 

and operable to receive one or more optical sjgnajg from an gpjjgal , igna i sep » ra ^ r| fhg 
array of variable blazed gratmps operable to perform an optical ^ r ising inn^tion 
on at least one of the nn ? or more optical m p etals; 

a controller coupled to the array of variable blazed grating thg nontmiw 
to seqerate at least one control signal candle o f affecting tha optical 6ima i ^ssms 
performed on the at least one optical signal: and 

The optical procoaaing device of Claim 1 4 , f u rther comprising a delay line; operable 
to receive « 4 eart m other portion of fe e rn irnnrt iila lud up ti u u signal a portion nfatw gpg 
ol the one pr more optical signals and to delay transmission of that signal portion until 
another portion of the one Or more optical sig nals hap < 

[ 23. (Cancelled) 
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24 (Currently Amended) The optical processing device of Q^l 
wh ^*°°neormoreoptic*^ | 

25. (Currently Amended) An optical processing element operable to receive and 
process one ormore optical signals, the optical processing element comprising: . 1 

an optical signal separator operable to direct a portion of an optical: signal for ■ 
processing; • . 

an array of variable blazed gratings located on one ormore semiconductor substrate, 
the anay of variable blazed gratings operable to perform an optical, signal processing 
operation on at least the portion of the optical signal; signal-*** 

an electronic processor coupled to the array of variable blazed gratings, tho electronic 
processor operable to perform an electronic processing operation on at least a portion of the 
optical gjgnakand, sigaafc 

one or more option! amnliftmt canals nf «♦ part{aTW fnr af 

" <>f tHe los^ abated with moraine gfej gjgnajs, % the nn^l r ^.w 

device. 

26. (Currently Amended) The optical processing device of Claim 25» wherein. . 
the array of variable blazed gratings comprises: 

one or more inner conductive layers; and 

a plurahty of approximately adjacent at least partially reflective mirrors , _ rpn 

disposed outwardly from the one or more inner conductive layers, each mirroi operable 
to receive a portion of the pete portion of the optical signal, wherein each of tlJ plurahty 
of mirrors sfeips is operable to undergo a partial rotation. 

27. (Original) The optical processing device of Claim 25, wherein: the one or 
more semiconductor substrates comprise silicon. 

28. (Original) The optical processing device of Claim 25, wherein the optical 
signal processing operation performed on the one or more optical signals is selectedjfrom the 
group consisting of variable attenuation, optical switching, and add/<^ multiplexiftg. 
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control,^ ™ e ° PtiC * P ^ Sbg ^^ 

T** T* 40 geneme Bt ^ ° Qe — 1 capable of acting J ^ 
agnal processmg operation pcrfonned on the optical signal. 

30. (Original) The optical processing device of Claim 29, wherein the controller 
composes an array of wavelength detectors operable to receive at least another portion of the 
T * l8P * ±Q ° f ^-Sth detectors operable to convert the another portion of 
me unmodulated signal into an electronic format. 

31. (Currently Amended) An optical process.™ element np^x^ r ~~ V nnr , 
process one pr more optical sjpmffi the optical p m^,.^ » Went 

an . optical sipnaf pepamor nnerable tn ^ , r ortiQn nf an ^ 
processing; 

an army of variahl. Mazed grating locatrd on on. c^, onduetnr j,^^ 

the array of variablg bjagfid gating, onerabls tn oerjbrm^ optica, ^ 
Operation on at least thp po tion Q f the nn f jcal signal; 

an electronic proctor coaled t p the array of v a riable h W.H «^ rin ga , th e aw^y 
processor operable to perform an Hretrcnic n^ nf , o perarion ftfl at Uav t a ac J. fttt ^ 
Optical signal: an d. 

Th* optical pr^woing device of Cln im ? 5, fi i rtli Li uumpi iai^ a delay line operable 
to receive at least another portion of the optical signal and to delay transmission of that 
signal portion until the aaetius portion of the optical signal has been processed. 
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32. (Currently Amended) An optical processing device, comprising' • 
a separator operable to separate an input optical signal into one or more optical aignal 
wavelengths; and ■■ f 

^-Kaea^^y an_3rmy of variable blazed gratings located on one or more 
semiconductor substrates, each of the variable blazed gratings operable to perform an optical 
signal processing operation on at least one optical signal wavelength, the optical signal 
processing operation based at least in part on a control signal received from ^controller 
wherointheseparptorisloc^on m^m^^^^^ ^^^ 

33. (Original) The optical processing device of Claim 32, wherein the optical 
processing device performs a function selected from the group consisting df variable 
attenuation, an optical add/drop multiplexing, and an optical routing. 

34. (Currently Amended) The optical processing device of Claim. 32, wherein 
the igav comprises a linear *tt ?y ^rnirr h I nnntr d on \hs uuuiu 



35. (Currently Amended) The optical processing device of Claim 32, wherein at 
least one of the variable blazed gratings comprises: 

an inner conductive layer; and 

a plurality of approximately adjacent at least partially reflective 2±mn mirr or gt ripa 
disposed outwardly from the inner conductive layer, each mirror atrip operable to receive at 
least a portion of the input optical signal, wherein each of the plurality of mjnois strips is 
operable to undergo a partial rotation. 

36. (Currently Amended) The optical processing device of Claim 35* wherein 
none of the mirrors strips has a width greater than 40 microns. 

37. (Currently Amended) The optical processing device of Claim 35,; wherein 
the minors strips are operable to undergo a maximum rotation that is greater than 2 degrees. 

38. (Original) The optical processing device of Claim 32, wherein the one or 
more semiconductor substrates comprise silicon. 
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39. (Cancelled) 

j 40. (Cancelled) 

41. (Cancelled) 

42. (Cancelled) 
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43. (New) A light processing system, comprising- 
- opdod * m sep^, to ^ . _ ^ . ■ 

signal for modulation; and 01)11081 

Mh J" T ° f ^ SiSMl ProM8StaS **" ^ 0,1 - — ^conductor 
ft. atray of op^ ^ ^ ^ fc ^ ^ ^ 

signal received fiom a controller; 

herein at least some of the optical signal processing devices comprise: ' 1 

an inner conductive layer comprising an at least substantially conductive 
material and a plurality of electrically coupled first conductors; and 

a plurality of at least partially reflective mirrors disposed outwardly from the 
mner conductive layer and operable to receive at least a portion of the unmodulated optical 
signal, wherein none of the plurality of mirrors has a width greater than .40 microns and 
wherein at least some of the mirrors are operable to undergo a partial rotation in response to . 
the control signal, the partial rotation resulting in a reflection of the unmodulated optical 
signal wherein a majority of the reflected optical signal is communicated in one direction; 

wherein each of the plurality of electrically coupled first conductors is associated 
with a separate one of at least some of the plurality of at least partially reflective minors and 
disposed approximately inwardly from a first edge of the associated mirror; and ■■ 

wherein the control signal comprises a voltage operable to create one of a plurality of 
selectable non-zero voltage differentials between the inner conductive layer and at least the 
first edges of the associated mirrors to create an electrostatic force tending to rotate the first 
edges of the mirrors toward the associated first conductor resulting in one of a plurality of 
selectable angles of rotation of me mirrors. 

44. (New) The tight processing system of Claim 43, wherein the optical signal 
separator is selected from the group consisting of a beam splitter, a fiber optic tap, a 
demultiplexer, and a circulator. 

45. (New) The light processing system of Claim 43, wherein the optical signal 
separator is a wavelength division demultiplexer that separates the unmodulated optical 
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signal into a plurality of wavelength signals, each wavelength *i™ t 

wavelengths of light wavelength signal carrying one or more 

, i t . 

optical T . ^ ^ nght Pr0CeSSin8 8yStem ° f Cl3im 43 ' * -nodulated 

Te wa 8 ;^;~ 8 ^ «*- <P- and wherein at least some of 

the wavelengths comprise a different center wavelength. 

47. (New) The light processing system of Claim 43, wherein the mirrors are 
operable to undergo a maximum rotation that is greater than 2 degrees. 

48. (New) The light processing system of Claim 43, wherein the one or more 
semiconductor substrates comprise silicon. 

49. (New) The light processing system of Claim 43, wherein the controller is 
located on the one or more semiconductor substrates. 

50. (New) The light processing system of Claim 43, further comprising a light 
pipe that is capable of guiding the portion of the unmodulated optical signal to me array of 
optical signal processing devices. 

• ■ : :-i 

51. (New) The light processing system of Claim 43, further comprising an optical 
reflector operable to receive at least some of the modulated optical signal and to direct the at 
least some of me modulated optical signal to an output. 

52. (New) The light processing system of Claim 51, wherein the optical, reflector 
is selected from the group consisting of a reflective surface, a mirror and a wavelength 
division multiplexer. 

53. (New) The hght processing system of Claim 51, wherein the optical •reflector 
is used to change the direction of the modulated optical signal from the . optical signal : 
processing devices to the output. 
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(New) The light processing 8ystem of cfchn 53, wherein an angle between a 
optical .gnal beam *>m the optical signal processin g deyiceg £ ^ 
the output is less than 90 (ninety) degrees. 



55. (New) The light processing system of Claim 51, wherein the optical reflector 
is a substantially flat mirror. ;. 



56. (New) The light processing system of 51, wherein the. one direction into 
which a majority of the reflected optical signal is communicated is substantially *>upled to 
the output and other rotation angles for the optical signal processing devices are. not 
substantially coupled to the output 
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57. (New) A light processing system operable to receive and otJc*« 
^opncalsignab.fteEgh.proce.s^^teracoraprising: 

_« ..ray of opneel signel processing device. locked on one or more senator 
— *. «rey of opdc.1 signa, proving devices opereble to p^ « ^ 

e!earaiiC '"^ MUP " d 10 ^ ° f * MMl ^ the 

2^,^, to ^ * - * — of the 

portion of the optical signal; 

wherein at least some of the optical signal processing devices comprise: 

an inner conductive layer comprising an at least substantially conductive 
material and a plurality of electrically coupled first conductors; and 

a plurality of at least partially reflective minors disposed outwardly from the 
inner conductive layer and operable to receive at least some of the portion of the optical 
signal, wherein none of the plurality of mirrors has a width greater than 40 microns and 
wherein at least some of the mirrors are operable to undergo a partial station in response to 
one or more control signals, the partial rotation resulting in a reflection of the at least some 
of the portion of the optical signal wherein a majority of the reflected optical; signal is 
communicated in one direction; 

wherein each of me plurality of electrically coupled first conductors is associated 
with a separate one of at least some of the plurality of at least partially reflective mirrors and 
disposed approximately inwardly from a first edge of the associated mirror; and ' 

wherein the one or more control signals comprise a voltage operable to create one of 
a plurality of selectable non-zero voltage differentials between the inner conductive layer 
and at least the first edges of the associated mirrors to create an electrostatic force tending to 
rotate the first edges of the mirrors toward the associated first conductor resulting in one of a 
plurality of selectable angles of rotation of the minors. 

58. (New) The light processing system of Claim 57, wherein the optical signal 
separator is selected from the group consisting of a beam splitter, a fiber optic tap, a 
demultiplexer, and a circulator. 
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59- (New) The light processing system of Claim 57, wherein the cn*™, 
separator is a wavelength division demultiplexer *» ^ 

Plundity of wavelength signals, eachr^L^ ^ ^ a 

Kght '^^elengm signal carrying one or more wavelengths of 

, (Bwl . ,tti!i "«*">«-^ J ,;» teifc i lcl[Boi) . 

«h e wavelen^o» m pri 8 .adiaer a , tcenterwlvelaigttL eMsomeof 



onerahle 6 !: ^ ^ ^ ^ ° f ^ ^ ^ 

operable to undergo a maximum rotation that is greater than 2 degrees. 

" Z f ^ ^ ^ PIOCeSSing 8ySt£m ° f CIaim 57 > herein the one or more 
semiconductor substrates comprise silicon. . 



63. 



(New) The light processing system of Claim 57, wherein the optical signal 
processing operation performed on the one or more optical signals is selected fromthe group 
consisting of variable attenuation, optical switchmg, an^ J 

64. (New) The light processing system of Claim 57, further comprising a light 
Pipe that is enable of guiding the portion of the optical signal to the array of optical signal 
processing devices. 

65. (New) The light processing system of Claim 57, further comprising an 
optical reflector operable to receive at least some of the processed optical signal and to direct 
the at least some of the processed optical signal to an output. 

66. (New) The Hght processing system of Claim 65, wherein the optical reflector 
is selected from the group consisting of a reflective surface, a mirror and a wavelength 
division multiplexer. • ':. 
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P^s^ toacoimt ™* opBcal «- <pd 

output is less than 90 (ninety) degrees. «recnonofthe 

69. CNe^TheUghtpr^^^ 

ts a substantially flat nurror. reuectpr 

70. (New) The light processing system of 65, wherein the one diction into 
winch a majority of the reflected optical signal is communicated is substantially ^coupled to 
the output and other rotation angles for the optical signal processing devices are not 
substantially coupled to the output 
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